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Abstract
Case presentation An 11-year-old boy presented with a complaint of a painful temporal mass. Brainmagnetic resonance imaging
(MRI) showed a 3-cm-sized, homogeneously enhancing mass in the greater wing of the left sphenoid bone, which was diagnosed
as Langerhans cell histiocytosis (LCH). Chemotherapy with vincristine and prednisolone was performed for 1 year. After 1 year
and 11 months off treatment, he developed symptoms such as polydipsia and polyuria. Brain MRI showed thickening of the
pituitary stalk with enhancement, suggestive of LCH involvement, and no recurrence in the sphenoid bone. After 4 years and
4 months off treatment, he developed multiple, subcutaneous, asymptomatic, and yellowish variable-sized papules on his face,
posterior neck, and back, which were pathologically diagnosed as juvenile xanthogranuloma (JXG). Brain MRI revealed
multifocal enhancing skull lesions in the left parietal, right frontal, and left occipital bones, which were also diagnosed as
JXG. After 5 years and 8 months off treatment, the number of variable-sized skin lesions was increased without changes in
the lesions in the skull and pituitary stalk.
Conclusion We report a case of disseminated JXG occurring after treatment of LCH. These clinical co-presentations suggested a
close relationship between their pathogenesis.
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Introduction

Histiocytoses are characterized by the proliferation of histio-
cytic cells such as dendritic cells or machrophages, and they
are classified into Langerhans cell histiocytosis (LCH) and
non-LCH and malignant histiocytoses [1–3]. Non-LCH in-
cludes juvenile xanthogranuloma (JXG) and related diseases
such as xanthoma disseminatum, solitary spindle cell
xanthogranuloma, progressive nodular histiocytosis, general-
ized eruptive histiocytosis, benign cephalic histiocytosis, and
Erdheim-Chester disease. Their clinical behaviors vary from
mild to life-threatening disseminated disease.

Among them, LCH refers to a group of related disorders
characterized by abnormal uncontrolled histiocyte infiltra-
tion with ultrastructural or immunophenotypic characteris-
tics of Langerhans cells, which may involve the bones,
lungs, liver, skin, hypothalamus, posterior pituitary, and
the lymphatic system [1]. JXG is the most common form
of non-LCH, and it is a benign disease usually involving
skin and/or mucosal surfaces [1]. Occasionally, it may in-
volve a systemic organ. Histologically, JXG appears as
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dermal nodules containing foamy cells, giant cells, and
Touton cells. Although LCH and JXG are considered as
different diseases, a concomitant or metachronous presen-
tation of LCH and JXG has been reported in the same pa-
tients [2, 4–8]. These rare cases may suggest the close re-
lationship between JXG and LCH.

Some papers have reported cases of young patients with
JXG developing after treatment of LCH [2, 5–8]. The loca-
tions of JXG were the skin and throat, and they were mostly
localized lesions. In this study, we report a case of a 16-year-
old boy who developed JXG with multiple disseminated le-
sions on the skin and skull 4.5 years after chemotherapy for
LCH in the left zygomatic bone.

Case presentation

An 11-year-old boy presented with a complaint of a painful
temporal mass. Brain magnetic resonance imaging (MRI)
showed a 3-cm-sized, homogeneously enhancing mass in
the greater wing of the left sphenoid bone with extracranial
extension and dural invasion (Fig. 1a). He underwent biopsy.

Pathologically, eosinophils were predominantly observed
(Fig. 2a). The tumor cells were immune-positive for S-100
protein and CD1a. LCH was diagnosed. On systemic evalua-
tion, there were no abnormal findings on abdominal ultraso-
nography, and there was an increased uptake in the sphenoid
bone on whole body bone scan (WBBS) (Fig. 1b).
Chemotherapy with vincristine and prednisolone was per-
formed for 1 year. After treatment, there was no enhanced
mass on the follow-up brain MRI and there was no increased
uptake on WBBS (Fig. 1c, d). After 1 year and 11 months off
treatment, he developed symptoms such as polydipsia and
polyuria. Brain MRI showed thickening of the pituitary stalk
with enhancement, suggestive of LCH involvement, and no
recurrence in the sphenoid bone (Fig. 3a, b). A diagnosis of
central diabetes insipidus was made based on water depriva-
tion test, and desmopressin was prescribed. On a regular ra-
diologic follow-up at 6-month intervals, no abnormal findings
were observed in WBBS, brain MRI, and abdominal ultraso-
nography (US) except for the pituitary stalk lesion. After
4 years and 4 months off treatment, he developed multiple,
subcutaneous, asymptomatic, and yellowish variable-sized
papules on the face, posterior neck, and back. Biopsy of a

Fig. 1 The radiologic findings of
Langerhans cell histiocytosis. a
Brain magnetic resonance
imaging (MRI) showed a 3-cm-
sized, homogeneously enhancing
mass in the greater wing of the left
sphenoid bone with extracranial
extension and dural invasion. b
There was an increased uptake in
the sphenoid bone on whole body
bone scan. cAfter treatment, there
was no enhanced mass on the
follow-up brain MRI. d There
was no increased uptake on
WBBS
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0.6-cm-sized posterior neck lesion was performed (Fig. 4a).
The pathology showed intradermal aggregation of Touton-
type giant cells with foamy histiocyte infiltration (Fig. 4b).
The tumor cells were immune-positive for CD68 (Fig. 4c),
and immuno-negative for S100 and CD1. The skin lesions
were diagnosed as JXG. Brain MRI and WBBS examinations
revealed multifocal enhancing skull lesions in the left parietal,
right frontal, and left occipital bones (Fig. 3c, d), and a persis-
tently thickened pituitary stalk. At follow-up 3 months later,
brainMRI showed no change in multiple skull lesions. For the
pathological diagnosis of the skull lesion, the left occipital
mass was resected and cranioplasty was performed using an
artificial bone. The lesion showed focal osteolytic changes
with indistinct margins (Fig. 2b). On histologic examination,
predominant foamy histiocytes were observed in the mature
lamellar bone, and these cells were well expressed on CD68
immunohistochemical staining (Fig. 2c, d). The diagnosis of
JXGwas confirmed. After 5 years and 8 months off treatment,
the number of variable-sized skin lesions was increased, and
the dorsal back lesion was resected. The pathology was also
confirmed as JXG with foamy histiocytes (Fig. 4d). Brain
MRI showed stable multiple skull lesions. There was no
new lesion on abdominal ultrasound and WBBS.

Discussion

The term histiocyte encompasses two cell lines, monocyte-
macrophages and specialized antigen-presenting dendritic
cells. Histiocytic syndromes are rare disorders resulting from
the proliferation of cells of both the monocyte-macrophage

lineage and the Langerhans dendrit ic cell series.
Histiocytoses represent a large, puzzling group of diseases
whose classification continues to change [1, 9–11]. In 1987,
the first classification of histiocytosis consisted of three cate-
gories: Langerhans cell, non-Langerhans cell-related, and ma-
lignant histiocytoses [3]. In the recent 2016 revised classifica-
tion of histiocytoses and neoplasms of the macrophage-
dendritic cell lineages, five groups were categorized based
on clinical, radiological, pathological, genetic, and molecular
features: Langerhans group (L group), cutaneous and muco-
cutaneous histiocytosis (C group), malignant histiocytoses (M
group), Rosai-Dorfman disease and miscellaneous
noncutaneous, non-Langerhans cell histiocytoses (R group),
and hemophagocytic lymphohistiocytosis and macrophage
activation syndrome (H group).

LCH is a disorder characterized by clonal proliferation of
abnormal histiocytic cells that have the characteristics of
Langerhans cells, and are classified into the L group [1].
This disorder has a wide age range from children to elderly.
The incidence of this disorder is estimated to be about 4 or 5
per million per year in childhood, with a peak incidence from
1 to 5 years and a male predilection ranging from 1.5:1 to
3.7:1 [12, 13]. In children, the disease can be limited to a
unifocal lesion in the bone, soft tissue, or skin, and multifocal
lesions in the bone or lymph node, and occasionally it can
extend to a multisystem disease that involves two or more
organ systems. Pathologically, LCH expresses CD1a,
langerin, and S100 protein, and it shows Birbeck granules
on ultrastructural examination. Bone lesions are most likely
to be confusedwith osteomyelitis, especially chronic recurrent
multifocal culture-negative disease. LCH has few plasma cells

Fig. 2 The Langerhans cell
histiocytosis and juvenile
xanthogranuloma of the skull. a
Pathologically, eosinophils were
predominantly observed (original
magnification ×200). b:
Intraoperatively, the occipital
skull lesion showed a focal
osteolytic change with an
indistinct margin (red arrow). c
Pathologically, predominant
foamy histiocytes were observed
in the mature lamellar bone
(original magnification ×200). d
These cells were well expressed
on CD68 immunohistochemical
staining (original magnification
×200)
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Fig. 3 The follow-up radiologic
findings. a Brain MRI showed
thickening of the pituitary stalk
with enhancement (red arrow),
suggestive of LCH involvement.
b There was no recurrence in the
sphenoid bone on brain MRI. c
Brain MRI revealed an enhancing
lesion in the left parietal bone (red
arrow). d Brain MRI showed an
enhancing lesion in the left
occipital bone (red arrow)

Fig. 4 The skin lesions of
juvenile xanthogranuloma. a
There were subcutaneous,
asymptomatic, yellowish, and
0.6-cm-sized papules on the
posterior neck lesion. b The
pathology showed intradermal
aggregation of Touton-type giant
cells with foamy histiocyte
infiltration (original
magnification ×100). c The tumor
cells were immune-positive for
CD68 (original magnification
×200). d The pathology of the
dorsal back lesion showed
intradermal foamy histiocytes
(original magnification ×200)
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among LCH cells, but it may have more in the surrounding
inflammatory reaction. Pituitary LCH must be distinguished
from other tumorous conditions such as germ cell tumors. The
prognosis is variable from self-healing to life-threatening dis-
seminated lesions.

The non-LCH includes JXG, and JXG is classified into the
C group [1]. The JXG family of lesions has many parallels to
LCH. There are small solitary lesions, mostly cutaneous, but
also larger and deep lesions that, like the skin lesions, are ame-
nable to slow regression [14]. Skin lesions in JXG tender to
disappear in most patients. Pathological findings show dermal
nodular infiltrate of foamy histiocytic cells with features of
Touton cells. These histiocytes are immune-positive for CD68
and factor XIIIa, and negative for S100 and CD1a. A small
subpopulation of young children, mostly younger than 1 year,
has a widespread systemic JXG with involvement of the skin,
subcutaneous tissues, liver, spleen, lungs, bones, meninges, iris
of the eye, and less commonly, the pituitary stalk of the brain.
Rare overlap with LCH occurs in the same patient, concurrently
or asynchronously, but JXG does not involve the lymph nodes
[2, 5–8]. In its usual form, JXG is a benign dermal histiocytic
disorder that occurs as single or multiple yellowish nodules that
usually primarily involve the head and neck, trunk, or upper
extremities [14–17]. They spontaneously resolve within several
years. Rarely, the disorder may present systemically and can
cause significant morbidity and occasionally death.
Disseminated JXG is a rare systemic and clinically aggressive
proliferation of histiocytes similar to that seen in dermal JXG.

Concomitant or metachronous co-existence of LCH and
JXG has been reported in the same patients [2, 5–8]. These
diseases have a clinical and histopathological similarity such
as a common skin lesion, systemic involvement in some cases,
prevalence in children, and possibility of spontaneous regres-
sion. Both etiologies are unclear. LCH has usually been con-
sidered a reactive or neoplastic lesion of Langerhans cell his-
tiocytes [18]. However, JXG is generally considered as reac-
tive lesion from monocyte-macrophage lineage [19]. Even if
both are clinically and biologically distinct disorders, a close
relationship could be suggested with clinical co-presentation
in the same patients. Like this case, some patients who devel-
oped JXG following LCH treatment have been reported [5–8].
The time span ranged from months to years. The relationship
between LCH and JXG is poorly understood. But, some au-
thors hypothesized that the inflammatory reaction associated
with LCH or under the influence of chemotherapy may pre-
cipitate the development of JXG [2, 7, 8]. The change in the
local cytokine environment may activate macrophages [19].
The lesions of JXG following LCH and systemic therapy were
located in the cutaneous and mucocutaneous areas such as the
eyelid, axilla, throat, thigh, trunk, perianus, extremities, cheek,
external auditory canal, and forehead [2, 5–8]. Interestingly,
this case presents the disseminated form of JXG affecting the
skin and skull.

Conclusion

We report a case of disseminated JXG occurring after treat-
ment of LCH. These clinical co-presentations suggested a
close relationship between their pathogenesis.
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